Policy initiatives such as increases in the full retirement age implicitly reduce benefits for early retirement. Yet research suggests that those in physically demanding jobs may be particularly adversely affected by such policies. We examine to what extent physical job demand relates to early retirement decisions in a population of aging manufacturing workers. We follow a cohort of approximately 1,500 stably employed male Alcoa employees aged 51-58 in 2001 followed forward to 2008. We use a variety of models to examine whether externally rated physical job demand at middle age is related to early retirement. We also examine whether pension eligibility and payouts induce earlier retirement, especially for those with more physically demanding jobs, while accounting for wage differentials, injury history, and underlying health. Our results suggest that workers whose jobs have high physical demand retire earlier after accounting for the wage differential and health. We also find that the minority of workers who transition to lower demand jobs, due to previous injury or health issues, are less likely to retire early. Finally, while we find evidence that pension eligibility and wealth accumulation induce earlier retirement, there was limited evidence of a difference by job demand.
Purpose
Recent policy initiatives to address the long-term national deficit have suggested that further increases in the full retirement age (FRA) may be necessary. Yet, there are subpopulations that may be adversely affected by such changes. We explore one such population, those in physically demanding jobs. We examine whether physical job demand relates to early retirement decision while considering underlying health, injury history, and wealth accumulation in a population of aging manufacturing workers. We use a rich set of administrative data including detailed personnel records, external ratings physical job demand, injury history, health, pension, and wage data for a cohort of approximately 1,500 male Alcoa employees born between 1941-1948 followed forward from 2001 to 2008 to explore the relationship between early retirement and job demand.
Aims
1. Determine whether job demand predicts earlier retirement once we account for health and wealth.
2. Explore whether a downward progression of physical job demand delays retirement while controlling for injury history and other health considerations. 1 3. Examine whether the timing of pension eligibility, which is determined by tenure and age, is more important in inducing retirement for those with more physically demanding jobs. 1 Unfortunately very few members of the cohort transitioned to lower demand jobs. Those who did were found to have had a history of reportable injury or short-term disability, thus we could not build a propensity score model to compare the trajectories of "transitioners" as we had initially intended to do. 2 We had intended to use difference-in-difference methods exploiting the exogenous variation created by the 1983 Social Security reform, which increased the FRA from 65 to 66 in two month increments per year of birth for cohorts born from 1938 to 1943, to examine if changes to FRA had any effect on retirement age for those with more physically demanding jobs. However, most members of this cohort retired well before reaching FRA, therefore we could not examine the effects of the 1983 Social Security reform.
Background
While there have been many studies on how physically demanding jobs affect the retirement decision, they have had mixed results. Several earlier studies indicated that physical demand did relate to early retirement (either through disability or normal exit from the labor force), however these studies were based on data from the 1960's to the early 1980's (Hayward et al., 1989 , Hayward, 1986 , Quinn, 1978 , Gustman and Steinmeier, 1986 . These older studies often used occupational-level codes to determine job demand, and thus could not account for heterogeneity within job class. As a consequence, these studies inadvertently compared workers in remarkably different work environments. For example, an engineer within a manufacturing setting may have had different physical work demands and exposures than an engineer in a university setting. Newer studies using self-reported job demand constructs have not replicated the previous findings. For example, Hurd et al. (1993) used the 1992 wave of the Health and Retirement Survey (HRS) for the 1931-1941 birth cohorts and examined whether self-reported job demand related to self-reported subjective probabilities of working to age 62 and 65. They found no association between job characteristics and earlier retirement. The Urban Institute did a similar analysis using four waves of the HRS (examining the same birth cohorts) to explore whether self-reported job demand related to actual early retirement behavior. Using a principal components variable for job demand (based on the self-reported data) they did not find a relationship between physical job demand and earlier retirement (http://www.urban.org/UploadedPDF/410609_ModelingIncome.pdf). Differences in the results of the older studies relative to the newer ones may be due to the different biases in each measure of physical job demand. For example while occupation-level codes may not capture the variation of physical job demand across context, they are assessed on a singular relative scale for all jobs. Meanwhile, self-reported job demand may capture the physical demands of a job's context better, but may be biased because each individual respondent has his own relative scale.
Ideally, externally rated job demand within similar contexts would capture the construct of interest best.
Beyond the mixed results, another distinct limitation in the literature is the population under study. Many studies have examined more educated populations such as Finish health workers (Elovainio et al., 2005) , British Civil Servants (Mein et al., 2000) , and high school graduates in Wisconsin (Kubicek et al., 2010 ). Yet, there have been fewer studies of construction, manufacturing, and lower level service workers. This is important because workers in these sectors have the highest physical job demands and are at the highest risk for early retirement (Blöndal and Scarpetta, 1999) . Though not representative of the entire population, their experience may reflect an important portion of the job demand distribution that has been understudied.
Our study relies on an extraordinarily rich administrative data source from a large multisite aluminum-manufacturing employer, Alcoa. We use the Alcoa setting to assess whether and the extent to which physical job demand drives early retirement decisions.
3 Cantley et al., 2007 This setting provides several specific advantages over other studies. First for this population we have externally rated job demand by location, which provides us with much better data on job demand. Second, we have hourly wage data, which allows us to control for this important confounder. Since we know that there is substantial self-selection/healthy worker bias for people who hold high demand jobs because those who choose to work in high demand jobs are ( , Clougherty et al., 2009 , Cullen et al., 2010 , Iennaco et al., 2010 , Pollack et al., 2007 healthier and are paid more to endure the harder jobs, 4 it becomes crucial to account for the marginal pay workers receive for their efforts. Third, we can examine physical demand in a sector where there are many more employees working in high demand jobs. Finally, the rich administrative data allow us to account for details on retirement age, health, and wealth; thus our work would serve as an important complement to studies done with the HRS.
Methods

Data.
For this Alcoa population, we have access to personnel, physical job demand, pension, health, and wage data. The personnel data set has detailed records for each employee with records for each job change starting in 1985. This data set includes basic demographic variables (sex, race, 3 In previous studies of Alcoa workers numerous investigators have linked high-quality databases containing sociodemographic data, personal health characteristics, health claims experience, mortality status and cause, physical and chemical job exposures as well as and psycho-social exposures, and plant level characteristics for some 60,000+ hourly employees , Clougherty et al., 2009 , Iennaco et al., 2010 , Pollack et al., 2007 , Busch et al., 2006 4 The theory of compensating differentials posits a positive relation between the wage rate and the unpleasantness, risk, or other undesirable attributes of a particular job (Duncan and Holmlund, 1983 . While the survey was done in 2003, the standardized titles allow us to assign workers job demand scores going both forward and back in time because the nature of work of hourly has not changed drastically. We only match job titles going back to 1996 (because our cohort is selected in 1996). While there was some movement across job titles in these older employees there was little movement across physical job demand.
About 8% of the sample does move to lower demand jobs, but 80% of these workers who transition to a lower demand job either had a short-term disability leave or a reportable injury between 1996-2006, suggesting that these transitions represent job modifications after an incident rather than a worker-initiated or employer-initiated transition. Thus in all models we include a control variable to account for this group of workers.
Beyond basic demographics and physical job demand, we can account for underlying health, injury history, pension eligibility and wealth accumulations. We have health claims data for all medical encounters beginning in 1996. We use a third-party algorithm to create a healthrisk stratification score for each individual. This algorithm is based on a chronic disease model and inputs current procedural technology codes, diagnostic codes, number of eligible months, and overall outpatient health expenditures derived from the claims data and outputs a continuous risk score (Verisk Health Inc, DxCG® Software). A score of 1 indicates that the individual is predicted to have the median health expenditure in the following year. Each unit increase indicates a one-fold increase over the median. For example, a score of 3 indicates that the individual's expected health spend will be three fold over the median the following year. We use the 1998, 1999 and 2000 lagged risk score and categorize them into quintiles to account for underlying health. We also construct an indicator variable for any employee that has had a reportable injury in the two years prior to retirement. In addition, we use pension eligibility rules to designate workers as pension eligible, and we estimate their respective benefit payouts based on the workers' job grade and years of service. We calculate the monthly pension benefit for each worker in each year on the worker's birthday and use inflation adjusted pension factors.
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We follow a cohort of male employees born between 1941-1949 working on Jan 1, 1996 (N=3215), who retired after age 58 (to avoid including mainly disability related retirement and to compare like aged individuals in the time varying analysis N=2301), and who retire after 1/1/2001 (N=2243) forward from 1996 to the present using these merged datasets. Data considerations, such as missing data on the reason for leaving Alcoa, match rates on job titles (see appendix 1 below), and other data consideration left us with an initial analytical sample of 1791 observations. When we further account for censoring in the data (see appendix 2) and where we had no measure of underlying health, we lose observations. Thus, the sample size varies across the analyses presented below.
Finally, we have detailed information on 401K accumulations starting in 2003.
Statistical Analyses. Our analyses examine male, hourly employees, working at 9 different plants who retire after their 58 th birthday. This exclusion based on age 58 is to ensure that we are capturing more occurrences of normal retirement rather than disability related retirement events. We model the data using a series of logistic and Cox proportional hazard regressions.
In order to include the largest sample of the data, we begin by estimating a simple logistic regression on whether or not an employee retires past age 62. We estimate In this series of models, we include controls for plant (to account for the rater), birth cohort (to account for age at a given time) and tenure groupings. We then step-in a series of control variables, X, including race, transitioning to lower job demand, wage, marital status, health, and injury history. We report odds ratios (OR) and 95% confidence intervals. Standard errors are corrected for heteroskedasticity using Huber-White robust standard errors.
Next, since we have actual retirement dates, we employ survival analysis techniques to compare retirement curves for those in high or low demand jobs relative to medium demand jobs. After examining these descriptive patterns, we use Cox proportional hazard models to estimate the years to retirement contingent upon reaching age 58. The Cox proportional hazard equations is
where h0 is the baseline hazard, X is a vector of covariates, and λ is a vector of regression coefficients estimated using maximum likelihood procedures as implemented in Stata (StataCorp, 11). Here again we control for plant, birth cohort and tenure groupings in all models.
In the first set of models we do not include any time varying variable. In the next set of Cox regression models, we split each observation period into one-year intervals on the birthday of each worker and add two time varying variables, pension benefits and hospitalization, to the covariate list. In the final set of Cox models, we limit the sample to workers who either had pension eligibility or participated in a 401K plan and examine whether the risk of retirement is differentially related to the monthly payout of pensions or the annuitized monthly value of 401K
accumulations. We report hazards ratios (HR) and 95% confidence intervals throughout. Table 1 presents the summary statistics for the male sample. All members of the sample must be at least 58 years old, born between 1941-1948, working on Jan 1, 1996, retire after 1/1/2001 and have had a matched physical job demand over the study period. Given these selection criteria, 48% of the sample retires after reaching age 62, and the median age of retirement is 61.7 years old (less than 3% of the sample workers continue to work at Alcoa until reaching the FRA). Approximately 30% of the employees worked in jobs categorized as 'heavy'
Results
or 'very heavy' job demand and 17% worked in jobs categorized as 'sedentary or light' job demand. Over the course of the study about 8% of the cohort transitions to a lower demand job, and 8% had at least one reportable injury over in the two-year period prior to retirement. The average median hourly wage for the employees is $18.47, and the average tenure at Alcoa is 30 years. About 90% of them have been married, and 89% are white.
For each member of the cohort, we defined an indicator variable set to 1 if he retired after reaching age 62. This allowed us to use the maximum number of matched observation in the analysis. We then estimated a logistic regression model of the probability of retiring after 62.
The estimated odds ratios and 95% confidence intervals are presented in Table 2 . The base model in column 1 includes birth cohort fixed effects, tenure groupings fixed effects, plant location fixed effects, the employee's race and whether the employee transitioned to a lower demand job. To examine the impact of controlling for wages, marital status, health and injury history each subsequent column (columns 2-5) adds these variables to the model one at a time.
In the base model, job demand is not related to retiring after age 62. Once we add wage to the model, the odds ratio of having a high demand job decrease (OR= 0.79; 95% CI 0.59 -1.06),
suggesting that those with higher demand jobs are less likely to retire after age 62 (i.e. they retire earlier), but the magnitude of the odds ratio is not statistically significant. In column 4 after adding marital status and lagged health to the model, the magnitude of estimated odds ratio is little changed but becomes marginally statistically significant (OR=0.77; 95% CI 0.57-1.05).
Other variables that increase the probability of retirement after age 62 across the models/columns were final wages (a 1$ increase in final wage increases the odds of retiring after age 62, OR=1.6; 95% CI 1.4-1.8), and having ever been married (OR= 1.4; 95% CI 0.98-2.1). The probability of retirement after age 62 is decreased for employees in the worst health quintile (OR= 0.66; 95% CI 0.45-0.96), and for employees who have a reportable injury in the two years prior to retirement (OR= 0.41; 95% CI 0.27-0.62).
For much of the cohort we had details on the actual date of retirement. We use this information to model the retirement outcome in a survival model context. Figure 1 presents the Kaplan-Meier survival curves of time to retirement after age 58 for the sample. At time=0, all members of the cohort must be 58 years old and each time period interval is equivalent to one year. The top panel of Figure 1 shows that most of the workers retire well before reaching FRA and over half retire before reaching age 62. The median age of retirement is 61.70, and there is a striking decline in the survival curve at time=4 or at age 62. 6 Alcoa's normal pension eligibility requires either 5 years of service & reaching age 65, 10 years of service and reaching the age 62, or 30 years of services, so this dramatic decline at 62 is not surprising.
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To explore these relationships further we estimated hazard ratio and 95% confidence intervals for the association between job demand and time to retirement using Cox proportional hazard models. The results are presented in Table 3 . The first specification in column 1 includes birth cohort fixed effects, tenure groupings fixed effects, plant location fixed effects, the employee's race and whether the employee had an injury in the last two years. In this base model we find that the estimated coefficient for workers with highly physically demanding jobs is estimated to be less than 1 (though insignificant) suggesting that employees in the most physically demanding jobs work longer than those in the medium jobs. However, once we account for final hourly wages (a measure that should account for compensating differentials) in column 2, the coefficient changes directions and is greater than 1 though statistically insignificant. Once we account for those who transition in to lower demand jobs, marital status and underlying health, the estimated hazard ratios on the job demand variable order monotonically; those in the lowest demand jobs are estimated to delay retirement relative to those in the medium demand (HR=0.84; 95% CI 0.70-1.00), and those in high demand jobs retire at younger ages relative to the medium demand group (HR=1.17; 95% CI=0.99 -1.39). In column 5, we also find that those with higher health risk scores are more likely to retire early.
The bottom panel in Figure 1 shows the survival curves by the 3 job demand groups. In these unadjusted curves, those with higher physically demanding jobs seem to remain working slightly longer up to age 62. 6 There is a also eligibility for those that have 10 years of service and are 60 years old but the benefits are reduced. We do not consider these individuals as eligible because we do not know the rules for the reduced benefits. 7 To explore the economic consequences of retiring at age 62, we calculated the income levels after retirement. Taking the three sources of income that we know of in this population (defined benefits pension payouts, 401K accumulations, and estimated SS monthly benefits at age 62), we can calculate retirement ratios for the workers in our cohort. We then compare the calculated retirement ratios with retirement ratios required to maintain one's standard of living post-retirement. Incomes required to maintain a the same standard of living after retirement are lower because income taxes go down after retirement, social security taxes end at retirement, social security benefits are (mostly) tax-exempt, saving for retirement (401 K defined contributions or monthly payments to pension options) are no longer needed. Required retirement replacement ratios, gross income after retirement divided by gross income before retirement, were calculated for different income levels in a report by Aon consulting. The report shows that the required replacement ratios for individuals making $30,000-$40, 000 was about 90%, for individuals making $40,000-$50,000 it was about 85%, and for individuals making $50,000-$60,000 it was about 81% of preretirement incomes. Most workers in our cohort earn retirement ratios close to the required proportions suggested by the report. However, those with the highest job demand (and often the highest before retirement income) fall a bit shorter because their pre-retirement income was higher.
In Table 4 we take advantage of the time varying information in the data and present our results using time-varying Cox methods. Here we divide each observation into one-year intervals defined by each workers birthday. Whether the employee is hospitalized and whether he is eligible for pension benefits are then determined over that time window. All the models include controls for final wage, injury history, race, health risk score in 2000, transition to a lower demand job, and having ever been married. Focusing on column 4, we find that the estimated hazard ratios on the job demand variable order monotonically again. We find that workers in low demand jobs retire later (H= 0.81; 95% CI 0.68-0.99), and that employees with high demand jobs retire earlier (HR=1.16; 95% CI 0.97-1.37), but the coefficient on the latter association is only marginally statistically significant. We also find that eligibility for the defined benefit pension is strongly associated with earlier age of retirement (HR=1.55; 95% CI 1.18-2.03). In contrast, participation in the 401K defined contribution pension scheme was associated with later retirement (HR=0.71; 95% CI 0.59-0.86). We also find that hospitalization was associated with a HR greater than 1, but the association is not statistically significant across models.
In columns 5 & 6 of Table 4 we further examine whether pension eligibility or 401K participation affects those with higher or lower physical job demand differentially. In column 5
we find that the there is no significant difference in retirement age for eligible workers with low or high job demand relative to the medium job demand. In contrast in column 6, we do find a statistically significant difference by job demand for the association between retirement and 401K participation. Here we must be careful in interpreting the coefficients on the interactions because we must account for the movement in the main coefficient on 401K participation and job demand variables. We compute the overall coefficient and compare workers in high demand jobs who participate in the 401K plan relative to workers in the medium demand job who participate in the 401 program, and we find a significant and elevated hazard ratio of 1.21 (95% CI 1.01-1.46). Comparing the overall coefficient for workers in low demand jobs who participate in the 401K program relative to workers in the medium demand job who participate in the 401K program, we do not find a statistically significant difference in the overall hazard ratio (HR= 0.91; 95% CI 0.75-1.11).
For those who are eligible for a defined benefit pension or those who participate in the defined contributions 401K program, we further explore if the dollar amount of these benefits/assets are related to the retirement decision, and if so, do the associations vary by job demand. For each defined benefit eligible employee, we use inflation adjusted pension factors (in 2001 dollars) to calculate their monthly pension payouts based on a matrix provided by the company. Monthly pension payouts vary by job grade, years of service and timing of retirement.
Figure 2 provides a schematic of the monthly pensions for those in a specific job grade over time. Though initially we noted that the pension factors varied substantially by the year that the employee retired (Figure 2 ; Panel A), we found that the pension factors were very similar after adjusting for inflation (Figure 2; To explore 'the pull' of monthly pension payouts and annuitized monthly 401K wealth accumulation on retirement, we again use the time-vary Cox proportional hazard models. These results are presented in Table 5 . In columns 2 & 3 we present the results for employees who are eligible for the defined benefits pension plan, and in columns 4 & 5 we present results for employees who participate in the defined contribution 401k plan. For both measures of retirement assets, we find that having more assets/getting a higher payout leads to an earlier retirement. The estimated coefficient suggests that a 100$ increase in the defined benefits pension payouts leads to a 50% increase in the hazard of retirement (HR=1.5; 95% CI 1.4-1.6), while a 100$ increase in the monthly annuitized 401K accumulations was associated with a 4% increase in the hazard of retirement (HR=1.04; 95% CI 1.01-1.06). When we interact the defined benefit pension payouts by job demand, we do not find evidence of a differential behavior by physical job demand. Likewise, when we interact the 401K annuitized amounts with physical job demand, we do not find a relationship by job demands. Of course while the defined benefit does not increase if deferred the value of the 401k, viewed as an annuity, does. 8 We had wanted to use the timing of retirement as a source of exogenous in the pension amounts paid, but after accounting for inflation there was very limited variation. 9 2003 is the first year for which we have the total accumulations. We assign these total back in time to 2001 in order not to lose members of the cohort. 10 Life expectancy for men in the social security population was 22.48 years according to the 2007 Period life tables found at www.ssa.gov/oact/STATS/table4c6.html. We round to 25 years.
Discussion
Our analysis suggests that those in the most physically demanding jobs retire earlier once you account for wage differentials and health, though this finding is only marginally significant in most models. We also find that the minority of workers who transition into a less physically demanding job are less likely to retire early, though these workers were likely to have transitioned after an injury or after returning from short-term disability leave. We also find that that recent injury history is associated with earlier retirement. Finally, while we find evidence of a strong 'pull' effect of pension eligibility, pension payouts and 401K wealth accumulation, there is limited evidence of a difference by job demand, though we find that those in high job demand who participate in the 401K scheme retire earlier.
Our results are interesting in comparison to the previous studies done with the Health and Retirement Survey where physical job demand was not found to be related to early retirement.
Though the HRS has a much larger population that is nationally representative, the physical demand measure it uses is a self-reported job demand question, "Does your job require lots of physical effort (none/some/most/all/) of the time." Individuals who report high job demand may not have a good external reference point upon which to compare their physical exertion at work.
In our study jobs were rated for physical demand by an external rater with a single frame for relative comparisons. This may explain some of the difference between studies, and we think our measurements are more ideal. Moreover, our sample includes a sector with more physically demanding jobs. According to HRS 22% of men aged 51-61 report having a job that requires lots of physical effort all of the time, 11 relative to the 30% we have in our sample. This could further explain the difference in results.
We also find that injury history relates to earlier retirement. Injuries that limit physical function would naturally lead employees to seek disability benefits (such as disability retirement benefits which are offered by Alcoa), or early retirement option. In our study we find that employees with a history of a reportable injury in the two years prior to retirement are more likely to retire at younger ages. Indeed a recent study found that having a lost-time injury substantially increase the probability of SSDI receipt (O'Leary et al., 2012) . In our sample we are not able to differentiate earlier retirement from disability retirement. We do however differentiate workers who have transitioned to lower demand jobs, and we found that those who transition to lower demand jobs remain working longer. However, we do not interpret this result as causal. Over 80% of these "transitioners'' had a reportable injury early on or came back from short term disability during our study period. While we found that these "transitioners'' delayed retirement, these may be workers who chose to remain in the workforce and transitioned to facilitate that rather than the other way around. Our data does not allow us to fully understand these relationships, because we only know who selected to continue working in a lower demand job and not necessarily who was offered this option. We have explored the possibility of using an instrument to explore the causal direction, such as 'tenure' (the chief determinant of opportunity to transfer jobs in these union plants) or 'location' (since the locations differ in such opportunities as well). Unfortunately both of these variables are associated with the outcome through other pathways as well and are already controlled for in the analysis
There are several other limitations in this study that merit attention. First in an effort to limit the retirement events related to disability, we focus on a narrow age range, men aged 58+.
In order to look at a broader age range we would need to distinguish the disability population from the early retirement population. Second, the retirement choices of Alcoa employees may not be generalized to the US population. Though we recognize this limitation, our sample does provide better estimates for the relationship between physical job demand and retirement for some groups of workers. Specifically our results may be germane to those working in mining, manufacturing, and construction related occupations. Finally, though we have education data on most employees, there is some missing data, and, more importantly, too little observed variation; most are high school graduates. Previous studies that include education find that it is the most robust predictor of male labor force participation ( (Blau and Goldstein, 2007) , and education is likely to be negatively correlated to physical job demand. This leaves open the question of whether our results are capturing the effects of education or job demand on retirement. Finally, our results show that the statistical significance of the relationship between physical job demand and retirement age is somewhat sensitive to specification and sample selection, so we must be careful not to over interpret the results. Notwithstanding these real limitations, our data provided us the distinct advantage to examine physical job demand in more detail than previously done, and allowed us to examine retirement behavior while accounting for health, job characteristics and personal economic factors.
Future work will build on these mostly descriptive analyses and attempt to further clarify the relationship found in this study. We envision two distinct directions: (1) understanding the relationship between disability retirement and job demand in a younger cohort of workers, and (2) modifying and developing structural models of retirement (such as (Gustman and Steinmeier, 2002) ) and incorporating information on time preferences and risk aversion, which we can estimate for the employees based on other decision dimensions (i.e. choice of health care benefits (Finkelstein et al., 2012) ). Such a model would allow inclusion of factors omitted here, such as the role health care costs may play in retirement timing, and to directly assess the inter-individual variation in "disutility for labor" conditional on age, health and wealth status exploiting the unparalleled richness of our administrative data. In addition, we have recently incorporated linked CMS files for this cohort, allowing us to explore health in the post-retirement period ("year 66") for almost all, potentially revealing previously unobserved health factors which may have predisposed some to earlier rather than later retirement choice. 
Age structure and observation window
We try to balance capturing the most number of observations with the concern of capturing workers at the appropriate ages. In the table below we outline the ages of the members of the cohort and compare median retirement ages to ensure that because our observation window is limited we do not include very different populations. For example if we include the 1940 birth cohort we would be including members who are aged 60 and over at the beginning of the observation window. This is likely to skew the age at retirement because it will be conditional on having reached 60 (instead of 58). Likewise if we include the 1949 cohort that will just reach age 58 at the end of the observation period and therefore we do not observe many retirement events. For these data reasons we only include the 1941-1948 birth cohorts and only allow observations to contribute person-time after reaching age 58.
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